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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device capable of altering a curve of distribution of 
intensity of laser beam at a spot to be worked rapidly by 
a switching time up to submicrosecond. 
SOLUTION: In a method for generating a prescribed 
distribution of intensity of working laser beam 1 7 on the 
surface 1 9 of an object, at least one of a primary and 
secondary partial beams 3a, 3a", 3b, 3b\ and 3b" each 
having a prescribed primary and secondary distribution 
of intensity is formed, and the output of each of the 
partial beams 3a, 3a", 3b, 3b', and 3b" is controlled and 
altered by a switching time up to submicrosecond. The 
partial beams 3a" and 3b" are then superposed so as to 
be a tertiary distribution of intensity and are directed 
onto the surface or the inside of the object 1 as a 
working beam 1 7, and attain a different action for a 
altered tertiary distribution of intensity of the working 
beam 17. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of generating the predetermined intensity distribution of an activity 
laser beam (17) in an object front face (19) or an object From a source beam (23), 1st and 2nd at 
least one partial bieams (3a, 3a", 3b, 3b\ and 3b — ") which have the 1st and 2nd one 
predetermined intensity distributions (35 37), respectively are formed, and the output of each 
partial beam (3a, 3a", 3b, 3b', and 3b — ") Control by switch time amount to a sub-microsecond 
caudad, and it is changed. And it is superimposed so that a partial beam (3a", 3b") may become 
the 3rd intensity distribution (39). How to generate intensity distribution over the activity laser 
beam which is turned in an object front face (1 9) or an object as an activity beam (1 7), and is 
characterized by attaining a different operation for the 3rd intensity distribution (39) by which 
the activity beam (17) was changed. 

[Claim 2] The beam of all partial beams (3a, 3a", 3b, 3b', and 3b — ") is in agreement as in time 
as possible. It is sent out from the source of a beam of this **, and is superimposed especially 
partially spatially at least. It is collected by geometric beam superposition that it should come to 
become one activity beam (17). Equipment according to claim 1 characterized by being turned in 
an object front face (1 9) or an object, for the summarized beam (1 7) converging if possible, and 
turning it, and if possible changing the location of the top within an object continuously. 
[Claim 3] Output progress of the beam of at least one partial beam controls by switch time 
amount to a sub-microsecond in time caudad. and is changed, and if possible, the reinforcement 
of each partial beam (3a, 3a", 3b, 3b', and 3b — ") It is changed by electric control in which 
electro-optics, acoustooptics, or optical switching equipment like a magneto-optics-element (7a, 
7b) ****s. If possible, by at least one of the elements of these The approach according to claim 
1 or 2 characterized by performing beam division into at least two partial beams. 
[Claim 4] the beam profile of each beam (3a, 3a", 3b, 3b', and 3b — ") Are formed so that it may 
become a predetermined profile in front of the conclusion, and predetermined intensity 
distribution are acquired by focusing of advantageous consecutiveness. These intensity 
distribution are fundamentally different from the thing of each beam which converged if possible, 
respectively. And the approach of claim 1 thru/or one publication of three characterized by the 
ability to change without performing mechanical movement of ah optic by the switch time 
amount to a sub-microsecond below. 

[Claim 5] The 1st beam (23) of the pulse-ized laser (21) with the 1st acoustooptic modulator 
(7a) the 1st [ which has the partial output which can be adjusted with the 1st modulator (7a) ], 
and 2nd partial beams (3a — ) It is divided into 3b and the 1 st partial beam (3a) is formed in the 
predetermined beam diameter which has predetermined intensity distribution over the cross 
section. The output modulation of the 2nd partial beam (3b) is carried out by the 2nd 
acoustooptic modulator (7b). It is similarly formed in a predetermined beam diameter, and it has 
the predetermined intensity distribution which may be different from the thing of the 1st partial 
beam (3a") — Both partial beams (3a", 3b") are summarized with an ingredient processing beam. 
And converge on an ingredient front face (19) and the location of beam focusing is changed after 
the pulse of the number of respectively predetermined of laser (21). the reinforcement of the 
location modification. 1st. and 2nd partial beams (3a, 3a". 3b. 3b', and 3b — ") in that case It is 
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controlled by both modulatd^^a, 7b). On an ingredient front face (1 long as the front faces 
(19) which a series of ink eels which have a different aspect ratio were formed, and were 
processed in this way are some rollers — as an intaglio-printing cylinder (1) — available — 
making — the approach of claim 1 thru/or one publication of four characterized by things. 
[Claim 6] In the equipment which generates the intensity distribution of an activity beam (1 7) on 
an object (1) or in inside At least one source of a beam (21) is prepared. From one source beam 
of this source of a beam At least two partial beams (3a. 3a", 3b. 3b', and 3b — ") can be 
generated by the beam splitter unit (7a, 7bX the beam profile formation unit (5a. 5b) for at least 
one partial beam (3a, 3a", 3b, 3b\ and 3b — ") — Output control equipment (7a. 7b) it switches 
more by the sub-microsecond for at least one partial beam (3a, 3a", 3b, 3b'. and 3 — ") — The 
unit which summarizes a partial beam (3a". 3b") with an activity beam (17) (13), And equipment 
which generates the intensity distribution of an activity beam (17) on an object (1) or in inside by 
the approach of claim 1 thru/or one publication of five characterized by positioning (9) which 
converges an activity beam (17) on an object (1) or on inside, and if possible forming the 
focusing arrangement (15). 

[Claim 7] Were pulseHzed as a source of a beam (21) which generates a source beam (23). The 
Q switched laser pulse-ized as periodically as possible is prepared. The beam splitter which acts 
also as output-control equipment (7a) is prepared. If possible, a source beam (23) is controlled 
by this beam splitter by both partial beams (3a. 3bX and it is divided. It is made for each partial 
beam (3a, 3b) to have one predetermined output per laser pulse. Equipment according to claim 6 
characterized by forming another output-control equipment (7b) with which the beam splitter 
(7a) is formed if possible as an acoustooptic modulator, and adjusts the output of one beam 
among both partial beams (3b). and especially another acoustooptic modulator. 
[Claim 8] The control unit (27) which has memory (25) is formed. In this memory Can file the 
raster information for the picture dot of an intaglio-printing raster, and the intaglio-printing 
cylinder (1) is prepared The front face (1 9) of this intaglio-printing cylinder is a piece front face 
of processing which should be processed. The part which connects a control unit (27) to each 
output-control equipment (7a, 7b) electrically in order to perform the output control of a partial 
beam (3a, 3b) to each beam pulse is prepared. And it follows the one beam cross section per 
raster point which should be generated in an intaglio-printing cylinder and which can be given 
beforehand/or time an activity beam (17) as possible a profile on the strength Equipment 
according to claim 6 or 7 characterized by making it obtain on the piece front face of processing 
(1 9) as an object front face for ingredient excision which has the aspect ratio which can be given 
beforehand. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which generates the intensity 
distribution of an activity beam on the method of generating the predetermined intensity 
distribution of an activity laser beam in an object front face or an object, and an object, or in 
inside. 
[0002] 

[Description of the Prior Art] The intensity distribution of the ingredient processing laser beam 
in a tool front face are adjusted with the focusing lens of a focal distance different until now. 
The beam theory of a gauss can describe the image formation of a laser beam. The focal 
diameter is so small that the parallel laser beam which can simplify here, can state and 
hits ifocusing lens is broad, and the depth of focus is short. The intensity distribution in the tool 
front face which should be processed are adjusted by suitable selection of the focusing lens 
which has the beam divergence of the progress which ****ed conventionally by that cause. 
[0003] In addition, the laser mode generated is changed by the so-called suitable selection of 
the mode diaphragm in the "proper" location in a laser cavity. Although the mode diaphragm 
which has the small cross section produces a basic mode, the mode diaphragm which has 
opening big on the other hand produces a broad multimode beam. 

[0004] When using a big output, the laser beam of two or more laser is summarized so that it 
may lap in same axle mutually. Therefore, a change of the intensity distribution on the front face 
of a tool which should be processed can be made only by modification of optical structure. When 
it is made to make a rapid change on the strength, only a comprehensive incidence output can 
be changed with an acoustooptic modulator, using an optical switch element like the Pockels cell 
(electro-optical effect) and a faraday rotor (magneto-optical effect). However, only attenuation 
covering all the beam cross sections is performed in that case. Therefore, the relative intensity 
distribution covering the converging beam cross section are maintained except for the diffraction 
effect and a spatial strain. Intensity distribution were able to consist of a numerical multiplier and 
a location function [I=a-f (x y)], and the numerical coefficient [a] was able to be changed in the 
well-known approach at that time. 
[0005] 

[Problem(s) to be Solved by the Invention] Thereby, the technical problem of this invention is 
about the curvilinear form of the intensity distribution of the laser beam in a processing location 
to offer quickly the approach and equipment to a sub-microsecond which can be changed by 
switch time amount. Modification of the curvilinear form of intensity distribution is not only 
attained by attenuation of the whole ingredient processing beam, but;, i.e., this, gives the same 
curvilinear form except for the diffraction effect and a strain again. The technical problem of this 
invention is :I1=a-f1 (x y, t) in already changing not only a numerical coefficient but a function 
value in intensity distribution.; I2=a-f2 (x y. t); ... The straight-line multiplier a can be clearly 
changed in 
[0006] 

[Means for Solving the Problem] Solution of a technical problem is performed as follows. That is. 
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at 



least two partial beams v^^B have different intensity distribution 





ed, and it is collected 



so that these partial beams may turn into an activity beam. For processing of this time, if 
possible, this activity beam converges on an object front face, and is turned to it. It is not 
distinguished from the conventional approach with the linearity value a which it was different, 
and 1st intensity-distribution Ib=a-fb (x y, t) was distinguished from following thing In=a-fn (x y, 
t) by the function value fu (x y, t) at this time, and has already been changed. If possible, x and y 
are the coordinates of the flat surface covering the beam cross section, and t is a time relation, 
[0007] In case a beam is summarized by changing the reinforcement of a partial beam separately, 
linear change of the curvilinear form of intensity distribution is not performed any longer, but a 
curvilinear form is changed as a whole. Modification of a curvilinear form is based on processing 
beams, or produces a different hole ratio according to going up the reinforcement in a beam edge 
so that it may explain later. 

[0008] According to this invention, at least two partial beam I1=a1. fl (x y, t) and I2=a2. and f2 (x 
y, t) are summarized, and multipliers a1 and a2 can be changed by the switch time amount 
(modification time amount) by the submacro second in that case. Conclusion sigmaI1+I2 of both 
beams produce the activity beam which has another function f3 (x y, t) of the intensity 
distribution covering the beam cross section at this, time. Thereby, the "diameter" of an activity 
beam is" quickly "controllable, oh [ **** / in which the profile on the strength which can be 
adjusted to processing Kataue who should process it in that case not only arising but 
accommodation is possible ] — Ecklonia ****** — the depth profile which can do things is also 
produced. 

[0009] This invention can be used anywhere advantageous, when ingredient excision from which 
the depth and width of face change quickly spatially is required. Advantageous Field of 
application is manufacture of the raster ink eel in an intaglio-printing cylinder the raster ink eel 
manufacture using a laser beam — the [ PCT ] — it is well-known by WO 96/No. 34718 
specification. However, in the well-known approach, intensity distribution which are attained by 
focusing of each beam are used the advantageous intensity distribution which are attained by 
the conclusion of two or more beams by this invention and which can mostly be generated in 
arbitration — the [ PCT ] — it is not well-known from WO 96/No. 34718 specification. 
[0010] According to the equipment by this invention explained later, when it differs, an injection 
and cutoff are partially [ possible / an injection and cutoff ] possible for a partial beam. Namely, 
:sigmaI1+I2+ in which not only quick modification of the intensity distribution covering the beam 
cross section on the strength but time modification is possible ... =sigmafa1(t), f1(x y, t)+fa2(t), 
and f2(x y, t)+ ... Such modification is anywhere used, when the short-time heating effectiveness 
(for example, generating of plasma clouds) is important. 

[0011] Ingredient excision is not inevitable for application of this invention, and; use can be 
performed also in the case of ingredient hardening in the case of the laser record without 
ingredient excision. An object can also be irradiated (for example, pumping which the laser 
crystal or the medium modulated). It can also work by the pulse-ized laser beam and the laser 
beam which works continuously. 
[0012] 

[Embodiment of the Invention] Next, a drawing explains the approach by this invention, and the 
example of the equipment by this invention to a detail. The advantage of others of this invention 
is clear from the next explanation. 

[0013] The equipment by this invention shown in drawing 1 is used in order to manufacture a 
raster ink eel in the intaglio-printing cylinder 1 here. Two laser partial beams 3a and 3b exist in 
equipment, and each partial beam 3a and 3b is received., respectively One beam profile formation 
equipments 5a and 5b, As opposed to the partial beams 3a and 3b Two output-control 
equipments 7a and 7b. In order to converge on the piece 1 1 9 of processing which should be 
processed, i.e.. the front face on which it should collect into to a positioning device 9 and both 
partial beams 3a and 3b to an intaglio-printing cylinder, and the intaglio-printing cylinder 1 should 
process equipments 13 and these partial beams A focusing arrangement 15 exists to the partial 
beams 3a and 3b summarized with the ingredient processing beam. 

[0014] Furthermore, equipment has Q switch Nd-YAG laser 21 periodic as a source of a beam. 
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Laser 21 sends out the soui 




leam 



23 which has the repetition freqi 




which can be 



adjusted to 70kHz. The repetition frequency of periodic Q switched laser 21 is generated by the 
acoustooptics-modulator which has been arranged in a laser cavity and which is not illustrated. 
The acoustooptic modulator in a laser cavity, two output-control equipments 7a and 7b, the 
pointing device 9, and the laser power unit to laser 21 that is not illustrated are electrically 
connected to the control unit 27 which has memory 25 through a signal line. 
• " [0015] The pulse-ized laser beam 23 which comes out of laser 21 is divided into both partial 

beams 3a and 3b by the output-control equipment formed as acoustooptic modulator 7a. - from 
. which however the amplitude do not change a frequency according to the amplitude of the 
^ acoustic wave excited in a modulator crystal, and the beam output which came are divided 
among both partial beams 3a and 3b. Radiation of the output to the partial beam which made the 
still bigger include angle still higher order can be disregarded. Partial beam 3b is led to another 
acoustooptic modulator 7b as output-control equipment. However, from this modulator, only one 
partial beam 3b' is drawn succeedingly. That is, the output of partial beam 3b' is decreased to 
the output to which coupling of the partial beam 3b was carried out depending on the sound 
modulation stroke. 

[0016] Time mutual fitting of two pulse trains of two laser beams to the beam which has one 
pulse train which a U.S. Pat. No. 5856648 specification is different from this invention, and has 
the full strength accommodation per laser pulse by the acoustooptic modulator and a twice as 
many pulse frequency as this, and does not have a pulse lap is taught. Two laser equipments are 
used, and each output beam of these laser equipments is made into the reinforcement which 
should be beforehand given with an acoustooptic modulator, and only the include angle of 
immobilization converts. Both acoustooptic modulators are arranged so that the beam axis of the 
beam which converted may be in agreement. That is, in the condition that the control does not 
exist, from the beam which converted with the 1 st modulator, the 2nd thing (seeing in the beam 
propagation direction) of both modulators lets it pass, and is irradiated. Like, the equipment in a 
U.S. Pat- No. 5856648 specification is used in order [ "mixes" the beam of the 2nd thing in the 
condition that there is no radiation of the laser which is one side, respectively ] to summarize 
the beam of two pulse-ized laser. However, in this invention, it is different from this and two 
beams which can be adjusted about the reinforcement are formed from one laser beam. The 
instruction of a U.S. Pat. No. 5856648 specification is different from the thing of this invention 
about a generic concept. 

[001 7] the beam profile of both beam 3a and 3b' — respectively — the time of the coupling to 
one beamguides 30a and 30b — the coupling optical system 32a and 32b — and it is made a 
different form, and moreover partial beam 3a has a broad beam diameter, and it is made for 
partial beam 3b' to have a narrow beam diameter by the optical wired-AND systems 29a and 29b 
which make parallel the beam by which a wired AND is carried out. and emit it this time — the 
refraction or the diffracted-light study systems 29a and 29b which can connect beam formation 
to a fiber edge for a beamguide (mono-mode fiber; multimode fiber; fiber which has a different 
doping profile use), or a wired AND — or both these can perform, optical system — 29 — a — 
and — 29 — b — a beamguide — 30 — a — and — 30 — b — from — a wired AND — 
carrying out — having — a part — a beam — three — a — " — and — three — b — " — 

parallel izing — having — . If possible, more clearly [ the beam diameter of partial beam 

3a" ] than the thing of partial beam 3b", optical system 29a and 29b is formed so that small. At 
this time, the depth of focus to a front face 1 9 from which each partial beam differed is also 
produced according to the used optical system 29a and 29b in the case of focusing. Partial beam 
3b" is led to the superposition mirror 33 by the 90-degree turn mirror 31. The turn mirror 31 and 
the superposition mirror 33 form the conclusion equipment 1 3 for both partial beam 3a" and 3b." 
In here, a conclusion is performed in geometrical optics (although it is possible in within the limit 
[ of the approach by this invention ] similarly, it is different from the "physical" conclusion using 
the polarization beam splitter or partial transparency mirror which brings a result of 50% of loss 
of power). Therefore, a mirror 33 has a main hole and partial beam 3a" can pass it through this 
hole, without being interfered. According to the mirror side surrounding a hole, it reflects and 90 
degrees partial beam 3b" converts. At this time, both partial beam 3a" and 3b" are summarized 
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in same axle so that it may ^^^me the ingredient processing beam 1 ^^^^ this ingredient 
processing beam converges on the front face 1 9 of the intaglio-printing cylinder 1 with a 
focusing arrangement 15. According to the intensity-distribution curve 37 shown with the chain 
line, image formation of partial beam 3b" is carried out to a front face 19 so that it may have the 
small focal diameter d1. so that narrow partial beam 3a" may have the comparatively big focal 
diameter d2 according to the intensity-distribution curve 35 shown in drawing 2 with the broken 
line by focusing. The focal edge is defined by the fall of the reinforcement to 1 / e part of 
maximum. Partial beam 3a" which has the large focal diameter d2 needs the biggest possible 
output, a part — a beam — three — a — " — and — three — b — " — a conclusion — the 
time — being big — an output — having — a part — a beam — three — a — " — perfect — 
transmitting — having — making . the time of the manufacture of a raster ink eel for a small 
focus (after focusing by the focusing arrangement 1 5) — already — partial beam 3b" — it 
comes out enough by several [ of the output included inside / 1/]. So, the central range 
(passage hole for beam 3a") which cannot be used because of reflection of the turn mirror 33 
can be disregarded. The intensity distribution shown with a broken line and the chain line are 
detected by count, can be individually accepted by; experiment and can be shown, an ingredient 
— processing — a sake — namely, — this — *♦ — a raster — ink — a eel — generating — a 
sake — a focus — a diameter — d — three — having — collecting — having — a part — a 
beam — three — a — " — and — three — b — " — drawing 2 — it can set — intensity 
distribution — 39 — criteria — becoming . 

[0018] According to output profile accommodation of the partial beams 3a and 3b, the ink eel 
which has the adjustable diameter of 10 micrometers which has the adjustable hole depth to 50 
micrometers on the intaglio-printing cylinder 1 in the case of the aspect ratio (hole depth 
opposite hole diameter) per laser pulse and to 2 thru/or 180 micrometers can be manufactured. 
In the case of suitable control of especially the modulators 7a and 7b, a diameter adjustable 
intaglio-printing ink eel (namely, depth regularity) can also be manufactured purely. It means 
being increased so that the output of "suitable" partial beam 3a may decline and the thing of 
partial beam 3b may maintain the ink eel depth always same in spite of reduction of an ink eel 
diameter to coincidence. Therefore, control of both modulators 7a and 7b is detected by 
experiment. The ink eel diameter obtained is measured. The value by experiment is filed in 
memory 25. 

[0019] Raster point data required for manufacture of the raster ink eel in the intaglio-printing 
cylinder 1 are memorized in the memory 25 of a control unit. A control unit 27 controls that 
aeoustooptic modulator in the pumping output of laser 21, and a resonator according to the 
ingredient with which the intaglio-printing cylinder 1 is used at this time. Control of this 
modulator determines the repetition frequency of the pulse of a laser beam 23, and thereby, is 
the aeoustooptic modulators 7a and 7b of another both, and produces the most important 
correspondence to control of positioning of the intaglio-printing cylinder 1 by the pointing device 
9. The acoustic wave in each modulator is in the mega hertz range. Therefore, switching of 
Modulators 7a and 7b is very high-speed in the ratio to the repetition ft-equency (a maximum of 
70kHz) of laser, therefore accommodation of the output data in which each partial beam to each 
laser pulse ****s is possible for it. The output of partial beam 3a follows the output rate by 
which superposition connection is carried out at the output and partial beam 3b which are sent 
out from laser 21. At this time, this output rate by which superposition connection is carried out 
is controlled by aeoustooptic modulator 7b from a control unit 27, and can decrease. 
[0020] The adjusted output state is embraced and another superposition curve arises to the 
display in drawing 2 about the profile of the focus on an intaglio-printing cylinder front face on 
the strength. When it is going to change the profile of the partial beam which should be 
superimposed, only both partial beams or one side can be changed into beam profile formation 
equipment 5a or 5b. Modification of optical system (lens systems 29a and 29b) can perform this. 
Another beamguide which has another cardiac diameter or another doping profile may be used. 
[0021] Beamguides 30a and 30b may omit and, thereby, the easy beam guidance only by the lens 
system produces them. Beamguides 30a and 30b are used in order to enable it to separate 
vibration of a pointing device 9 from optical system here. 
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[0022] Instead of passing thi 




1 rtial beam 3a through the mirror 



hoi 




:he turn mirror for a 



"thick ' partial beam, anotherbeam conclusion can be chosen and the small turn mirror for the 
"thick" "thin" partial beam which arrives at the core of a partial beam perpendicularly at this 
time linearly prolonged here at this time is used. 

[0023] The plate with which field parallel inclined as a conclusion element of both beams can 
also be used. A plate has reflective coating only at the core of the field optically turned to the 
direction of the intaglio-printing cylinder which should equip with and process a nti reflection 
coating into both sides. The diameter of reflective coating is adjusted by the diameter of a 
narrow beam. If possible, to the axis of a "big" beam, a plate is made into 45 degrees and 
Installed. This beam passes a plate with the small side gap caused by the loss, the plate 
thickness, and the inclination which are caused by reflective coating. A beam is reflected in a big 
beam in parallel to a beam axis by the "small" reflective coating which has been prolonged 
perpendicularly and has the beam axis of a as big beam as possible at the core to a "big" beam 
(superimposed). 

[0024] Instead of generating both partial beams 3a and 3b from one beam 23, a partial beam can 
also be generated from two separated Q switched lasers, and the Q switch modulator of that 
interior must be synchronized with a control unit 27 at this time. 

[0025] The same axle-conclusion of two partial beams is shown in drawing 2 as an example. It is 
clear that two or more partial beams can be summarized with one ingredient processing beam 
which has predetermined progress on the strength instead of both partial beams 3a and 3b. At 
this time, the beam escape including the increment on the strength beyond it in a beam core and 
the rise on the strength in a beam marginal field can be attained. For example, another beam can 
be generated by [ so that according to the aforementioned acoustooptic modulator ] using 
another optical switch element. 

[0026] instead of [ of the same axle-conclusion of a partial beam (core) ] — non-coaxial inside 
** — when [ that ] the conclusion of the partial beam which has not been prolonged in parallel 
can also be performed (refer to drawing 3 a thru/or c), the partial beam which converged may lap 
completely ( drawing 3 a) partially ( drawing 3 b), or each other may be separated completely 
( drawing 3 c). The partial beam of each other which is not parallel is obtained by leaning the turn 
mirror 31 slightly. For example, instead of the turn mirror which can be adjusted with an adjusting 
screw, the so-called galvanometer mirror can also be used and this galvanometer mirror can be 
adjusted with electric drive equipment. Such equipment is chosen when it is going to form the 
hollow [a hole or **** (for example, raster ink eel)] of a non-round shape. In the case of the 
partial beam separated spatially mutually completely, according to the number of partial beams, 
two or more hollows which have a different aspect ratio can also be generated. The gravure 
raster which has a small midpoint between big ink eels in order to raise a printing consistency 
and to improve ink flowability depending on accommodation of a partial beam at this time can be 
generated. 

[0027] although the optical axis of the aforementioned partial beam is perpendicular to the field 
1 9 which should always be processed — ; — this may be separated from it and placed from the 
vertical line, and the optical axis of each partial beam can have a different include angle at this 
time in that case. 

[0028] Instead of changing the output of the aforementioned partial beams 3a and 3b, since the 
predetermined profile on the strength which changes with output-control equipments 7a and 7b 
about time amount is generated, these can also perform different (when additionally desirable) 
rapid time output profile formation. Output progress small to a big initial pulse by that cause can 
be followed. Therefore, in the pulseHzed laser beam, just before the pulse divided in beam 
progress 3b comes, acoustooptic modulator 7b is completely opened to a beam, and this is 
partially closed after predetermined time amount progress in a pulse from it. The start of a pulse 
can also be decreased. In the condition that the partial beam was summarized, time modification 
for which made in this way and it depended on the location of a profile on the strength is also 
obtained. 

[0029] The turn mirror 31 can also be formed as the so-called adaptation mirror. At this time, 
the beam profile of partial beam 3b can be quickly changed only by the mirror. 
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[0030] Instead of an acousti 



Ic modulator (a beam is divided or de 




led), an electrooptical 



modulator (Pockels cell) or a magnetooptical modulator (faraday rotor) can also be used. 
However, both switch element of these described now is different from an acoustooptics switch 
element, and operates by the polarization beam. 

[0031] A per [ ink eel / of only one each ] laser pulse or two or more laser pulses can also be 
used at this time for generating of a raster ink cel. 

[0032] Instead of moving the piece of processing, the conclusion equipment 13 which has a 
focusing arrangement 15 can also be operated, and this is possible satisfactory based on the 
laser output supply through Beamguides 30a and 30b. However, only an intaglio-printing cylinder 
can be rotated and the conclusion equipment 13 which has a focusing arrangement 15 can also 
be operated in the direction of an axis. 

[0033] The laser pulse frequency which forms the aforementioned printing ink eel can be 
intentionally raised so that the pulseHzed laser of not only one but plurality may be used. At this 
time, additional connection of each pulse which has the time interval of laser equipment can be 
made at the same equipment as what was intentionally indicated by the U.S. Pat. No. 5856648 
specification, and it can be summarized so that it may become the beam which has a 
predetermined pulse speed raised at the time of a parenthesis. 

[0034] The equipment which has two laser 50a and 50b in drawing 4 </A> is shown. Both laser 
50a and 50b sends out the pulseHzed laser source beams 51a and 51b, and the pulse is shifted 
in time mutually. Both source beams 51a and 51b convert so that two acoustooptic modulators 
53a and 53b which made the predetermined include angle and have been arranged forward and 
backward may be hit. A predetermined include angle is equivalent to a primary deflection angle, 
and is generated in modulator 53a or 53b supplied, respectively. When both modulators 53a and 
53b are not supplied. Beams 51a and 51b passed through both modulators 53a and 53b, without 
changing a direction, and were separated as beams 55a and 55b, and are prolonged succeedingly. 
If modulator 53a or 53b is switched, a turn will be performed and energy coupling which ****s in 
the magnitude of a browning tone stroke and ****s in beam 57a or 57b among both beams 55a 
and 55b which converted will be performed. The modulators 53a and 53b of both which were 
synchronized to the laser pulse are arranged so that the thing of the beam to which modulator 
53a converted, respectively, and modulator 53b may have the sam^ optical axis. Both beams 57a 
and 57b convert by the small turn mirror 59, and coupling is carried out to beamguide fiber 60. 
Therefore, in a beamguide 60, the beam component of both beams 51a and 51b is drawn. In 
addition, the beams 55a and 55b which have a part of beam energy of Beams 51a and 51b are 
led to two another modulators 61a and 61b. and the same beam conclusion as what was stated 
now [ of the beams 55a and 55b to a beam 63 ] by these is performed. Coupling of the beam 63 
is similarly carried out to a beamguide 65. The beam guided into a beamguide 60 and 65 can be 
succeedingly used as beam 3b" and 3a" like a configuration as shown in drawing 1 . 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the rough display of the equipment by this invention. 

[Drawing 2] It is drawing showing the intensity distribution as a summarized example of two same 
axle partial beams. 

[Drawing 3] drawing showing the intensity distribution of a partial beam summarized like drawing 
2 — it is — these partial beams — the inside of conclusion equipment — being un-parallel — 
extending — **** — therefore, after focusing — yet — perfect — lapping — **♦* — (a) — or 
— partial — accepting it — lapping — **** — (b) and (c) from which it is completely separated 
mutually. 

[Drawing 4] It is drawing of the equipment which has two laser. 

[Description of Notations] 

1 Object 

3a Partial beam 

3b Partial beam 

7a Optical switching equipment 

7b Optical switching equipment 

9 Pointing Device 

13 Conclusion Unit 

1 5 Focusing Arrangement 

17 Processing Beam 

19 Object Front Face 

21 Source of Beam 

23 Source Beam 

27 Control Unit 

39 Intensity Distribution 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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LT.Bglt? . *ll!^flFlg 5 8 5 6 6 4 B^B^ffStC 

^c:±3^r^■CIS2^0t,<7)cOb'-AS^ "iSA-r^" J;5(=:. 2 
o<o>'-?;i';^-fk;^ ti/s P -if CO b '— A ^ fc y> S 7t46{ctt 

otfOV'-if b'-A*»iJ> ^co^tcov iHfi5^tS5r 2 o 
cOb'-A*<?^^$flS , *ffl#f|=|^ 5856648 -^J 
JB»tOft;t«, *f6W<otcOi:(4a«fct:fc:ov^rffi^ 

[0017] M:fr«Ob'— A3 a2aiX3 b ' cOb'— ATQ 
yr-f ;H4. ^il^tl 1 0(^b'- A;<f-f H 3 0 aat)f 3 
0 h^co^cOXiJiS-^comizXiJi^-^^^S 2 aSt^ 
3 2 b J: o T . *--PtiJ:>3^-&S ixS b'-A S: W-fb t 
TJScStr5-?-03t^ai:f3ife^i^2 9 a&tX2 QbtCio 
L*'tgP*b'-A3a*<(a^£V'> 
b'-AHg^itU, *»ogS5J-b'-A3b' *<il5V^b'-A 
ffigSr^tf S<totc$ftS. CltfO^, b'-Aj^^Ji. b' 
-A;{?>f H (^ry^-Hlffi^ : V/l-^^-H^ ; 

m) , X(4tii:'3^-g-cOfca^lCii^«gPtc^gg^«g^rSW 
X{4lHl*f3e^^2 9 aJtt^2 9 b tci . XttCliX^ 
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9bfc:<J:-?-Ch'-A;«r'f H 3 0 aJtl^fS 0 b*>^>ai:»lfe 

3 a" Ot'-AE@*i|5^i-h'-A3b" cTJtcOj; OBfl'?> 
3K^^2 9aSy2 9btCja5tT, *®1 9^cr,M^<^ 

S5^t'-A3 b" tt. 9 0* Jt*ft<r)«|til5 5-3 1 

fc<koTag5 7-3 3tC^*-n4. fef6j5 7-3 1& 

r/aa 55-33 «i. mij<r>$^^i:-M. sb.- m/s 

b" «03t*^<0^t«6Siai SiB^-th, ZZI,Zi5\,^X 
a5^t'-A3b" 5^:&Hty$9-B{=J:oT9 0- 

;^i»tS:»fLT«[6l§nS. M:fr(50gP^b'-A3a" RX/ 
3b" li. dcoWf. ^J^jQXb'-Al 7lZ^j:^Xoizm 

mtiziti^hix. c:<7)*j^£jjDXb'-A{i, mm^ai 

5 izi oTBOJREPWJv' U i'rJ^ 1 <mm 1 9 tc*^$n 
!>. *^CcJ:-5T$^V>g|5^b'-A3a" {±, 0213$!^ 

^m^mm d 2 ^^rr s j: 0 . *»-oa5^b'-A 3 b - 

{i, mmx'^-t^^^^&m3 7izLfzt^-ox. ^h^^ 
mj^m.Ud 1 Sr^-rsi^tc. ^ai 9iz^WL^tth. 
m}^(7)mii. wckm<rn/em-^<mm<r>iSiTizx^ 
x^m^ixx^-^^. ±#v^mjSia@d2Sr:fr.sgc^b' 
-A3 a" <±, x'g^^^v:^t^#^aJ;»J&^^^st•f-^. 

^i-b'-A3a" RX/3b" (r>^ttr><omtZ^ ±^^j:tii:fj 

-A 3 b - il6 ^■)\<rmt<n 1 T-H)-T3^ S . 

-eiilStKl^lS^-B 3<7)RSt<^7ta^{cfiJfflT'#^v%4' 
'C^^H (b'-A3 a" <^)/v:i6c7)iiDa5^) Ji, ag^-tSC: 

^ilSSP^b-A3a- 3W/3b" <O02fc:t>»t^^ 

^^^B3 9*^S2^f:;3ri.. 

[00 18] gS^J-b'-A3aSlX3bcoa}:'3ra7r^ 
;Wi8S!i(ci5tr, IHMEPJai^'Uy^^litclOiOU-lf 

vNvuxfc-to, 2^-c'ioism ton 

kZ3 0nm.t.X<n^m<nim^^^-ti> 1 0/xm:5rV^L 
1 8 0 XX m<0"I^<0iS@&%-r-5 ^ >"¥-fe;l'*«Sit-C# 
4. i:<tc^S7a&lX7b«7)3aS^rSlffli<0ig{c:. |« 



mzW&^^<r> {•tKi:h-hm^~^<r>) GflKSEpgiJ-f 

-A 3 acO£b:fj*i«T$iX. *-o|5|B#{c:gPt«-b'-A 3 b 

t-^ y^-tji^^^ im^-thXo ^zma^ti4> t^^dz 
b ?> . ^(r>t:ib{izm^<D^ms 7a&X/7h(r> 

mma. mmizj:*)^tii^tih. nii>m^ y^-tfum. 
mi. m&^ti^, mmi,zx^mii. p<^:u 25^1:7 

[00 1 93 mi&m\>'Vyyii.z}sn&^:^^^y^ 

m. wiRmmi^ v yy 1 <nmn^i\.i>m%iiz^\Lx , 1^ 

— r2 1 £04f^b'v^^ai:'3ay^*S5lrt(c*-5.^co^ 

-A2 3<o>''C;Uxco^ilLjg«^$-;gl;i6, A^o-eixtJ: 

•5S'J<:01f5:^(^it^^?:^iiS7 a SIX 7 bcoSt^fiB^ 
y>iia9 fc: J: l>Dfl)igEP®|i^ U ^-rJ^ 1 <rMWM'^<r>mmz 

m-h-^Win^^^x.h, ^ii^ixammmza^^ 
h=^wmt. i^fi^)vv^m.zhh. x.tzif'iX^m^ 
7aiRxf7h(7):^^ y^yya. u—f<7)mmLmwim 

(S:^7 0kHz) (,zM^i}tizt5\^X^t>iit)X»mx 
Lt:i/(':>X^fi-^ti(7)V'—^yvl'::!t.tznt?>^il 

hh. «B:Ji-b'-A3 acoai:^{±. 1^— 9*2 1 

aj:>jjii/a5t»-b--A 3 b lizmmm^tih ^-nm^ 

7 b tc i xm^m. 2 7 i>^ti>mm$tixn 

[0020] mB^ixfziii:f3^i,zm\:^x. m&wmi^ 
V yymm±i,ziHf?>m}^crmmyciyT-(MzmLx 
m2iziiif^m^izMLxm<7)m^i^m^^\:,i>. 

■t^^ SWi- b'- A<or n 7 r ;P5rS3l L J: d i: S i: 
M::^c7)g?^t--AX{i-:Sr/i{t^b--Aro7r^ 

Jim^m 5 aX<± 5 b rtUfcV ^-c^f s t *i-c# 
C:cOC:i:»i. 515^^ (W>'X»29aatf2 9b) 

<r)V-\:iyyyuyr^)V^^-th%m^-2^i!f^ h'^ 

[0021] b'-A;<f>f F 3 0 aSt/f 3 0 b {i*B&LT 
tJ:<. -efL(;J:OL'>'Xi^/i{t(cJ:.S.®m^rb'-A^ 
W^tS. b'-A;</'^ H3 0a3ti;^3 0bJi, diX' 
«fiit^iia9<0«i&?:3K^i^*»^,flJJIiirrC i:*«-Ct^ 

[0022] ":*v^" |[Siii-b'-AcO;t*^Ote[Ji] S 
tJJtS5 7-5^$-3iLrfflV^SSt«-b'-A3a" J-jK®;? 

i)^x'^. zzxiizcomzmmmizmt/^ "±\^" ^ii- 
b*-A<7)4"i:>fc:, z<7>mi>zmmz$fm-rh "«av^" gp^a- 
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[00231 mij<^^'-^<o^tif>mmt vx. ®w 

z ^tihm^x/im^M/mmizi^xBmz^tii, 

A^^^mjj-rtiii^-oxu^mM-t^, 'vh$=5:" t- 

[00241 W:^rcOgS^h--A 3 a.Rr/3 b Sr 1 oc7)b' 
--t.2 3*»/i,fl±f*fti5'5fc:. 2o<?)flJSI$it7tQx 

[ 0 0 2 5 1 02(2. 2o<7)a5^b'-A<7)|B]i|!!li6<,:5riii: 
*^**0IJfcLTS^$<xTV^S, W:^rcog?t«-b-A3ajat/ 
3 b <7)fti5 0 , MlteOgB^a- b'- A Sr . m^co^JgMia 
S 1 -:>(?D«^JnXb'-Afci i:a6S i: *<-C# ^. 
Ztiimi^t^X'h?>. Z<Dm. b'-i>.4"t^lct>tt-S>>?-ii 
JJUKO^liJD. &l/b'-AiS«tSlCtJ(t^^S±#^ 
-^trb'-AiifcSIS-^-f S c: S . mtim^itn 

"^we^m^iz xhxuz. jA(n^x^ ••/ ^^mi: 

[0026] ^^^t'-ACOmmm: (4"DcO) i i:J6c7) 

fti^otc, ^mmm^j:i}-'-y¥mzm/x\^^j:\,^m^h'- 

BB) , ^<rm. $k^^tlf:i^^\^-Mt. (H3 
a) XJiSPtJi-Wtc (ia3b) a^^TV^TtJ:<. Xli 

m^ic^tcwmsix-c^^-ctit^ (03c) . s:<rHc 

¥fTT'«^rV^a5^)-b'-Z.«. 0i|;c.{iSg[»l5^-3 1 i&i? 
-TAHcffift-g.^ i: J: -oXnt>ixh , mtiimBhi Uz 

>'nV^ 5 5- iM-r S k t^X'^ . i <ni})V)^J 
hW^(nm<^^'th Z h tT-# S . gl5:»-b'-AOp 

mt-k'&M-thtz^i^z. mui±%tcA i^^-^)v<r)m\,z 
[00271 mi.vymt>d-K<7mmt. ^t^jioi-r^ 



#®1 9tC«tTSit{C^:^tV^^j&>': ZixM. SUM 

(0 0 281 ai:']iit5^S7aJiU^7blCj;o-CB§rat: 
(CH>ite<7)SS^b'-A 3 aStX 3 b eom^J$r^5S-r.S>^tt. 

Dfc^ ztit^ii. rmmiz. mtu^m^) s^^^c 

jEtJ^-r S vi t *^'T-& 4 , ^<0;^ca6(c>'NVU;?.-fb $ ix^c 
■f\z-MZ)5\^X . b'-A^3brt(;*5(,^T^SiJ$^l. 
fe>'>C;p;^cr)fi|*-r SKIirfc: . ^3t^^S 7 b S: b'- 
MzMLX^l.zm^' . *»o-?-ix*><i>^ix^>'NVl'Xrttc: 

ik»>^m"r?>Zki>X'^h. n^\^-M.(r>t.kibt:,1x 

tzW^',zii\^X . Z<^Xoi,z LT %Sro 7 r ;K?)J© 

[00291 tel*! 5 7-3 Ki. V^ipK&sajEES 
X . ^^b'-A 3 b (7) b'-Arn 7 r ^ ^U^rlijKc^ 
[00301 WSit^^PS ( b'-A^t«>S(! LXtiJi^ 

1t^^^;^^y^SSi:ffi®UTil3Kb*-Atc:i-5 

[00311 ^XrJ'-f >'df-fe;Uc7)^COittf>tCC:COW. 

[00321 jDX>VSr»*»-rfti5 0 fc:. m^mS 1 5 $: 

tkifymm 1 3 fei&*>-rc . z<oz t 

(4, b'-A;<f-f K 3 0 aS.t/3 0 b ^^iV-Ti) 

mt^izm-^\^x^^<-^^x'$>h. Li!)^vjm.m\i^ 
[00331 mi<omm^ y^-kfp^mm-^u—f^-^ 

fuxti. mmiifZ^mnm 5 8 5 6 6 4 s-f-aaffl^ic 

izMib i^ixtcm^<r>JVi'Ximi^-ti> b'- Afc:^:^ J: 
oiCibibi,Zbti^X'^&, 

[00341 04tC, 2r>ff)U—9'5 0a.mi:5 0ht: 
^r-ri.SE*^^$itT V-*!.. 5 0 aS.tX5 

0b»4. yNVUX-fk^^i^^iP—ify-Xb'-AS 1 aRX/ 

5 1 bs-aiait, -eo^-N'/pxti. m^izi^mz-r^^ 

tlX\>-^i>. M*i7)y-xb-A5 1 aatX5 1 b<4, m 
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S5 3aJil/5 3b(c3Jtl.J:dtCKr6l$ill>, Bt^O 
Ami. -<Ji:cr)iEi6l:ft(cffliL. -eix-fittSA^ii^S! 

ll5 3a5.y5 3b*i^5ASi^•CV^^V^i:#. b'-A5 

1 a&i^5 1 bli. :frr6i^^x-rfcM:firco§gifflS5 3 a 

St^5 3b$:aOfe«t, «>ob'-A5 5aSt/5 5bt 
L•C«^$^^•C?l«g§S^/■CV^I>. ^iSSI5 3aX{i5 
3b*<^;t/?>nt:v%Si:. 

§ icfflie tT . M:^tfO t'-A 5 5 a i: 5 5 b 
i:<0iaic*>Steli!I§tl/it'-A5 7 aXtiS 7 btfflJS 

PIWfl:L^^M:^<^^PII5 3 aiRX/5 3 bti. ^PS5 
3 ac7)>?-ix-fixtel6j$ix;^^b'-AS.i;^^PS5 3 bcoi, 

t'-A 5 7 aXtJf 5 7 b«. 5^-59 tci 

S . L./::**-:>T t'-A;iy^ H 6 0 ^{C. M:fir«7)b'-A 5 
1 a&r/S 1 b<Ob*-A^^*^*»ixa. ^i3b'-A5 
1 aiRX/5 1 bc7)b'-Ax;t^;l.^-i7)— ^/iftS-^-r^S 
b'-ix 5 5 aSl/5 5 b«i, ;3'J«02'?<7)^ifflS6 1 slR 
X/6 1 b{C^*>^i. Htli^izX 0 b'-A 6 3^<7)b'-i>. 
5 5 a&tX5 5 b«04'^^t(?5i:|Bl»^:b— i:46 
tm^htl^. b'-A6 3<±, |a|«(cb'-A^'-f h' 6 5 
KAs'Jtt^^ixS. b'-AXf^ h'6 0S.t^6 Srttc^l*] 
b-A{±, a 1 kr^i d ll«tc. b- 



CI12] ^i:*^^>ixyi2oc7)|5]fse<)^|fp^b'-i>.<O0^li: 

[03 3 02 f:|Siafc:t i:46'i>iX^a5t»-b'-A<?)!§|JK^ 

^^^■tmX'h'O. ^fr.f>cr)gp^b'-A{i, ^t46^a 

0 (a) . X«±SI5:>W<Jl:<o;^«^:oTfe 

0(b). *>o5i,Hi^^l^||fixTV^?, (c ) . 

[04] 2o<^^-if-&:&-r2,iia'O0-c'*>-&. 
1 

3a 
3b 
7a 
7b 
9 

1 3 
1 5 
1 7 

1 9 

2 1 
23 
27 

3 9 mmt^ 



gi5^i-b'-A 
gP^J-b'-A 

jDXb'-A 

nmmm 
b'-Aas 

y-xb— A 



[011 



[02] 
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IMS] [114] 




(51) Int. CI. 7 tHKiJie^ FX r-7>-K(##) 

HOIS 3/117 B4 1J 3/00 Q 



